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Credentialed Building Materials:
Cryptographic Admissibility for Structural
Surfaces

A structural building element can carry a signed, multi-surface
admissibility profile that lets the same physical material be
independently credentialed for structure, electrical distribution, and
data networking, and admitted into a building's systems only after
composite evaluation of those surfaces.

The Property a Building Code Cannot Yet Name

Building codes already recognize that a single piece of building material carries several
properties at once. A wall assembly has a structural load rating, a fire-resistance rating,
a thermal insulation value, a sound transmission rating, and a vapor permeability. Each
of these is assessed by a different authority against a different standard, and each is
recorded and inspected on its own terms. The material is one object; the properties are

many.

What no existing code recognizes is the material's capacity to participate in the
building's electrical distribution or data networking as a property of the material itself.
Electrical distribution is treated as installed wiring and equipment. Data networking is
treated as cabling and devices. Neither is treated as a credentialed property of the

structural element that carries it, and there is no provision for a building's systems to
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discover such a property on a structural element, to characterize whether access to it is
admissible, or to admit the element into operation only after evaluating that property

against the others the element carries.

This matters because the moment a structural surface can move power or carry data,
the questions a building must answer stop being purely physical. They become
questions of admission: which device may attach here, what data classification may
transit this panel, under what fault conditions must this surface de-energize, and which
authority's signature governs each answer. A load rating is a number on a stamped
drawing. An admissibility property is a decision that has to be evaluable, signed, and
revocable at the time access is requested. The disclosed architecture supplies the
missing primitive: a structural building element that carries its own cryptographically
signed admissibility profile, so that the element, not a separate installed device, is the

thing the building admits.

Admissibility as a Property of the Material

The core inversion is to treat admissibility as a composed property of building material
rather than a property of dedicated equipment installed into the building. A
credentialed structural element comprises a structural matrix and a credentialed
admissibility profile bound to the element by the cryptographic signature of one or
more credentialing authorities. The profile is not metadata describing the element from
the outside. It is the artifact by which the element is admitted into the structure's
networking and electrical systems, and without a current admissible profile the element

is just inert mass.

The admissibility profile is defined in the disclosure as a structured data object
declaring one or more property surfaces of a credentialed material, element, or
assembly, each surface declaring property-specific parameters and admission
conditions, the whole object being signed by one or more credentialing authorities. Two

consequences follow from that definition. First, the unit of credentialing is the surface,



not the element: an element with five surfaces is five independent credentialing
decisions that happen to ride on one object. Second, the unit of trust is the signature: a
surface that is not signed by an authority admitted to the architecture carries no
admissibility, and a surface whose authority has been revoked is honored as revoked at

evaluation time.

This is structurally distinct from prior approaches that embed a functional device into a
host material and treat the device as the architectural primary. Here the structural
objective is primary and the additional capabilities are admitted as surfaces that
compose with structure as independently credentialed peers. The building's systems
treat the element's profile, evaluated as a whole, as the thing they admit, rather than
treating a device buried in the element as a discrete connected unit requiring its own

dedicated interface.

Independently Credentialed Property Surfaces

An admissibility profile comprises a plurality of admissibility surfaces. Each surface
declares property-specific parameters and admission conditions for one declared
building-code-recognized or operationally-recognized property category. The disclosed
property surfaces include, without limitation, structural, thermal, electrical
distribution, data network, water-coupled, thermal-coupling, fire-performance, sound-
transmission, vapor-permeability, environmental, and carbon-sequestration surfaces.
The credentialed-materials inventive step is the architecture of these surfaces and their

composition, regardless of which particular surfaces a given element happens to carry.

The decisive design choice is that each surface is credentialed independently, by an
authority with declared scope. A structural engineering authority signs the structural
surface. A thermal-rating authority signs the thermal surface. A fire-marshal authority
signs the fire-performance surface. A utility or building-code authority signs the
distribution surface. An environmental-credit authority signs the carbon-sequestration

surface. No single authority signs the element as a whole; instead the profile is the



composition of separately scoped signatures, and an authority signing outside its
declared scope produces a surface that does not admit. This lets a real-world division of
regulatory and commercial responsibility be expressed directly in the data: the fire
marshal does not vouch for the structural rating, and the structural engineer does not
vouch for the data-routing policy, but the element can be admitted into operation only
when the surfaces each authority is responsible for are present, current, and

admissible.
Two surfaces show how this works in practice for participation in a building's systems.

The electrical distribution surface declares an electrical distribution capability of a
credentialed structural panel: a conductive layer topology specification, a surface
attachment specification, a surface conductivity specification, an inter-panel continuity
specification, a per-zone current limit specification, a voltage class declaration, a fault
response specification, an optional data signaling capability declaration, and an
electrical-code-compliance attestation. The panel is not wired into the building as
equipment; it carries a signed declaration of how it may distribute power, which the

building evaluates before admitting it as a distribution surface.

The data network surface declares a data networking capability of the same panel, and
is itself decomposed into four sub-surfaces that compose under the same rules: a data-
classification surface declaring the security or sensitivity classification of data
admissible to the panel; a data-rate surface declaring per-source, per-destination, and
per-classification rate ceilings; a data-destination surface declaring destinations to
which data may be routed, including building-internal, building-edge, neighborhood-
mesh, and external-network destinations; and a data-retention surface declaring
retention requirements imposed on intermediate panels by the source of the data. The
panel's admission of any given packet is governed by composite evaluation across these

four surfaces, not by any one of them alone.



Composition Rules: Signed, Versioned, Conflict-Resolved

Independently credentialed surfaces are useless if they cannot be evaluated together,
because real admission decisions cut across surfaces. The disclosure composes surfaces
through a composition-rule architecture comprising a composition-rule registry that
holds signed and versioned composition-rule artifacts. A composition rule is itself a
credentialed, signed data artifact. It declares a scope of property surfaces and
conditions to which the rule applies; a composition logic specifying how the relevant
surfaces interact under those conditions; a version vector for deterministic conflict
resolution; a conflict-resolution policy selected from latest-signed-rule, declared-

precedence-table, and authority-rank-resolution; and an authority signature.

Treating the rule as a signed, versioned artifact rather than as code baked into a
controller has direct consequences. The logic that decides how the fire surface overrides
the distribution surface is auditable, attributable to a signing authority, and replaceable
through a credentialed update rather than a firmware change. When two rules touch the
same surfaces, the version vector and the declared conflict-resolution policy make the
outcome deterministic, so two evaluators consuming the same registry reach the same
admission decision. The registry is consumed at admissibility-evaluation time, which
means a rule update changes future admission decisions without re-credentialing the

elements themselves.

The disclosed representative rules show the cross-surface logic the registry is meant to
carry: a fire-event rule that reduces a hazardous surface's admissibility to zero when the
fire-performance surface declares fire-event detection; a structural-load-versus-cycle
rule that reduces a surface's admissibility when the structural surface reports fatigue
accumulation above a declared threshold; a wet-environment rule requiring water-
coupled surface attestations to be current before admitting operations near wet
surfaces. In each case the rule reaches across surfaces credentialed by different
authorities and produces a single composite admissibility outcome that the building's

systems act on.



Governed Surfaces in the Building's Systems

A credentialed structural panel participates in the building's electrical and data systems
through governed surfaces rather than through hard-wired connections, and the act of

participation is itself credentialed.

On the distribution side, devices attach to the panel's surface through credentialed
surface attachment. Attachment classes include magnetic snap-on, pin-array, adhesive-
conductive, capacitive coupling, inductive coupling, and hybrid combinations. Each
attachment class admits an attachment-credential exchange between the panel's
credentialed identity and the attached device's credentialed identity, producing a
credentialed attachment event signed by both parties and recorded in the lineage chain.
Attachment can be bidirectional: a surface-attached device may operate as a load
drawing power from the panel and may also operate as a source supplying power to it,
each direction being its own credentialed event. The panel's surface is therefore not an
open electrical plane but a governed interface that admits a device only after a mutual

credential exchange, and that records every admission.

The panel admits a per-zone fault response as a declared part of its distribution surface,
with per-zone fault-isolation electronics interrupting power to an affected zone under
fault conditions and operating independently of the building's management system. The
disclosure ties the governed distribution surface to existing electrical-code obligations:
grounding and bonding of conductive elements integrated into the structural matrix,
arc-flash and shock protection consistent with operating voltages and fault currents,
isolation under fault conditions, integration with fire-protection systems for
coordinated de-energization, and inspection and accessibility provisions. Operating
voltages typically below 60 volts DC qualify the surface's operation as Class 2 or Class 3

wiring under NFPA 70 Article 725 and as compatible with NFPA 70 Article 680.

On the data side, the panel operates as a network substrate: it carries a data network
admissibility surface and operates as a credentialed network node, hosting panel-

resident electronics and persistent node state across power events. Signaling rides one



or more physical-layer configurations declared in the surface, including power-line
modulation superimposed on the distribution layer at frequencies separated from
power frequencies, dedicated data layers, time-multiplexed operation of distribution
layers between power and data, and RF coupling through panel-resident antennas at
surface-declared frequency, transmit-power, and protocol parameters. Because the data
network surface decomposes into classification, rate, destination, and retention sub-
surfaces, a panel admits traffic only when the composite evaluation across those sub-
surfaces permits it, and inter-panel data continuity features at panel edges allow

building-scale mesh routing of credentialed traffic.

Per-Element Identity and the Cryptographic Binding

Credentialing presupposes that the element being credentialed has an identity that can
be referenced, signed, and revoked. The disclosure assigns each credentialed structural
element a per-element identity through one of several declared classes, the class being

declared in the element's own admissibility profile.

A tag-bonded identity class permanently bonds an RFID, NFC, optical, or comparable
identity tag to the element during manufacturing. A physical-fingerprint identity class
derives identity from a hash of physical characteristics observable after manufacturing,
including the element's unique impedance signature, surface texture pattern, fiber-
distribution pattern, or random nano-scale features, with the hash signed by the
manufacturer authority. A per-batch-with-subdivision identity class assigns a shared
batch identity at manufacturing and then subdivides it into per-element identities
through credentialed attestation by the installer authority during later events. The
physical-fingerprint class is notable because it grounds identity in the material's own
measurable properties rather than in an attached token, which means the element's

identity cannot be transferred to a different physical object by moving a tag.



The signatures that bind authorities, elements, and profiles follow a keyless-identity-
through-continuity scheme that provides classical public-key signature compatibility
while admitting continuity-based identity verification. Profile versioning is maintained
through monotonically increasing version vectors, with conflict-resolution policies
declared in the composition rules. Authority revocation propagates through the lineage
chain and is honored prospectively at admissibility-evaluation time, so an element
whose signing authority is later revoked stops being admitted from that point forward,

without rewriting the history of when it was admitted.

Lineage, Re-Credentialing, and the Metabolic Lifetime

A credentialed element is not credentialed once and forgotten. Its lifecycle is recorded
in a lineage chain, and every transition in that lifecycle is a credentialed event signed by
an appropriate authority. The disclosed lifecycle runs from pre-installation
credentialing, through in-service credentialed operation, to end-of-structural-life
decommissioning, recycling-grade re-credentialing, and re-installation in a subsequent
structural application, forming a directed graph of credentialed transitions that persists

across multiple structural lifetimes.

Within a single in-service lifetime, the disclosure admits continuous re-credentialing
across the ordinary material flows of building operation: tuck-pointing replacement of
mortar joints, surface-coating refresh, drywall replacement during renovation,
foundation surface coating, topping-slab augmentation, and analogous surface or
volumetric top-ups. Each material flow is a credentialed event signed by an installer
authority and recorded in the lineage chain, and the element's composite admissibility
profile is re-evaluated against the cumulative material flow rather than only against its
original installation. This supports a metabolic-lifetime model in which the element's
credentialed identity persists across material flows while the flows themselves are
credentialed transitions: the structural element stays in service while incoming material
refreshes, augments, or substitutes its composition, and the profile tracks the

cumulative result.



The end-of-structural-life path is equally governed. Decommissioning is a credentialed
event signed by a licensed demolition or deconstruction contractor admitted under
credentialed scope, producing a demolition-recovery attestation declaring the recovered
material's grade, mass, and physical state. Recycling-grade re-credentialing is
performed by a recycler authority that conducts recovered-material processing and
issues a new admissibility profile at recycled grade. Environmental-credit attestations
bound to an element migrate with it across material flows and across structural
lifetimes, each migration being a credentialed transaction signed by an environmental-
credit authority and recorded in the lineage chain. The result is that the element's
regulatory and commercial status is a continuous, signed history rather than a one-time
stamp, and the authority that admits the element at any moment is admitting it against

everything the lineage chain records.

Why the Surface Architecture Is the Invention

The credentialed-materials step is not any one of the surfaces. It is the architecture that
lets a single physical structural element carry many independently credentialed
surfaces, bind them to a per-element identity by cryptographic signature, compose
them through signed and versioned rules with deterministic conflict resolution,
participate in a building's electrical and data systems only through governed surfaces
and credentialed attachment events, and accumulate a signed lineage across re-

credentialing and across structural lifetimes.

Existing practice has none of this. It recognizes physical material properties but not
admissibility properties; it treats electrical and data participation as installed
equipment rather than as credentialed properties of the material; it has no provision for
a building's systems to discover, characterize, and admit a structural element through
composite admissibility evaluation; and it has no notion of a building element carrying

a signed, versioned, revocable profile that governs its own admission. The disclosed



architecture supplies exactly the primitive those gaps describe, and does so in a form
that maps onto the real division of authorities, the real fault and fire obligations, and

the real lifecycle of building material.

Disclosure Scope

This article describes subject matter disclosed in U.S. Provisional Application No.
64/050,895 and is limited to the credentialed-materials inventive step: the
admissibility profile, independently credentialed admissibility surfaces, the signed and
versioned composition-rule architecture, governed electrical-distribution and data-
network surfaces and credentialed surface attachment, per-element identity and
cryptographic signature, and the lineage chain with continuous and cradle-to-cradle re-
credentialing. Mechanisms disclosed elsewhere in the provisional that concern energy
storage, electrochemical or battery operation, electrolyte chemistry, and pre-fabricated
structural blocks are the subject of a separate filing and are outside the scope of this
article. Every mechanism, primitive, parameter, and outcome described here traces to
the provisional's disclosure. No mechanism, capability, or number has been added
beyond what the provisional discloses. Where this article refers to the operation of a
building's systems or to third-party standards such as NFPA 70 Articles 725 and 680,
those references are descriptive of the disclosed architecture's compliance posture and
comparison context only and do not assert any endorsement, affiliation, or relationship

with any standards body or third party.
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Building surfaces as credentialed agents that participate in the structure's networking and
electrical systems.
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SECONDARY TECHNICAL

Structural-property admissibility surface

- Thermal-property admissibility surface

— Distribution admissibility surface

- Network admissibility surface

— Water-coupled admissibility surface

— Carbon-sequestration admissibility surface

- Master credential signature binding all property surfaces

— Composition rules governing surface interactions

- Versioned admissibility profiles with lineage chain

- Multi-authority signature block

- Lineage chain across material lifecycle

- Identity, signature, and profile versioning continuity

- Decommissioning and re-credentialing attestation

- Migrating carbon attestation across material flows and lifetimes
- Continuous re-credentialing / metabolic-lifetime material flows
- Per-element identity classes binding material identity

— Fire-performance admissibility surface
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